Electro-olfactograms (EOGs) evoked by 8 odorants from frog olfactory epithelia during ciliary regrowth and during epithelial regeneration were analyzed. During ciliary regrowth following detergent-induced ciliary removal, EOG amplitudes initially increase proportionately with ciliary length. EOGs reach maximal amplitudes after 2 days of growth, when cilia are 40/~m long. Therefore olfactory transduction sites are located primarily on cilia rather than on the dendrite terminal and most of the receptor current enters through the proximal portion of the cilium.
INTRODUCTION
The site of odorant transduction in the olfactory epithelium is not known. The monophasic, negative component of the electro-olfactogram (EOG) is generally considered to result from depolarizing receptor currents flowing through the extracellular space. The cells which give rise to this current are the olfactory neurons36,39, 40. The locations of the current sources which constitute the EOG of the olfactory epithelium are currently a matter for speculation.
Ottoson 30, on the basis of morphological and electrophysiological evidence, suggested that the sites of odorant-receptor neuron interaction and the sites of generation of the EOG response were the olfactory cilia, which are borne by receptor neurons. The purpose of the first part of our study was to determine if this is so. In the mature frog nose under the light microscope, 3 ciliary types are distinguishable on the basis of motility differences32, 34. In some regions there are cilia about 10/~m long which beat very rapidly in a metachronaUy synchronized pattern. These are the cilia of the cells of the respiratory epithelium which is not part of the chemosensory apparatus. Dif~ferent ciliary types are located in other regions. These are found on olfactory receptor neurons. In some patches there are 10-50/~m long, motile cilia. These cilia move independently of each other rather than metachronally, and less rapidly than cilia of the respiratory epithelium. In other patches immotile cilia 20-200 ~m long are found. In some places these two types are intermingled.
Previous studies of the effect of ciliary removal on the EOG produced conflicting results. Mechanical treatment of the olfactory epithelium of the box turtle removed mucus but left short, motile olfactory ci-
